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I. Abstract 
 
 
This study aims in two directions. First of all, it analyzes in a non technical way the 
main characteristics of the three Basel Accords since 1988 when the first accord was 
established. The accords are a set of agreements and their regulatory rules must be 
followed by the international banks and the financial institutions worldwide. The Basel 
Committee started with the implementation of the first accord, but due to the changes in 
the financial market in the 1990‟s, it decided to present a new updated framework. In 
December 2010 the implementation of the Basel III Accord came as a response to the 
recent financial crisis bringing innovations with regards to the various risks that an 
international bank may face. One form of these risks is market risk. The second part of 
this study in the second part aims to calculate the market risk of a portfolio of Greek 
bonds following the variance-covariance approach. Through this approach, it aims to 
answer if this model is operational. Last but not least, this study aims to connect the 
Basel Accord with the estimation of the risks and present the capital requirements that a 
bank can set aside by holding this portfolio.       
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Chapter  1. Introduction 
 
Nowadays, the world faces one of the most crucial and intense financial crisis that have 
ever been occurred. The crisis, which began in 2008 from USA with the collapse of 
Lehman Brothers, was spread like a disease in the Euro-zone and shed the light on 
severe abnormalities of the current financial mechanisms. Greece is confronted with the 
most problems among the Euro-zone members and by implementing austerity 
measures; it aims to protect the public and the private sector from bankruptcy. Apart 
from the public and private sector, Greece has to preserve stability in the banks and 
avoid a bank failure that will cause unprecedented consequences not only in the country 
itself, but also in the Euro-zone territory. 
 
In the last three decades, Europe created several mechanisms in order to create a strong, 
unbeatable banking system. The first step was to create a council whose main role is to 
deal with regulatory issues in the banks of the member states. As a result, the Basel 
Committee was born. The Basel Committee agreed in 1986 to implement the first Basel 
Accord whose main goal was to improve the stability of the international banking 
system and to minimize the competitive inequality among international banks. In 
response to the banking crisis of the 1990s and the severe criticisms against Basel I, the 
Basel Committee presented a new framework in 1999, known as Basel II Accord. With 
the implementation of the new accord, innovative practices in the risk management 
field were adopted. From the beginning of 2008, the Basel Committee started to put 
together the new accord which was implemented in December 2010. The last accord is 
aiming to strengthen the financial sector and make international banks and other 
financial institutions more resistant in the view of upcoming financial crises. 
 
The Basel I Accord, although it was an innovative framework, it does not takes into 
consideration the importance of the market risk in the financial markets. The crucial 
year is 1996, when the Basel Committee presents the first framework regarding market 
risk, the so called 1996 Amendment. The corresponding framework is considered to be 
the basis for future applications of market risk in the financial markets. Several 
approaches were introduced regarding the calculation of market risk. In addition to that, 
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the Basel Committee with the implication of the last accord presents a more developed 
and specialized approach of market risk to protect banks and financial institutions. 
 
 This paper analyzes one of these approaches of market risk in a portfolio that consists 
of three Greek government bonds. This study aims to connect the three Basel Accords 
with the applied method and sets the following questions: 
1. What are the main characteristics of each accord? 
2. How can the market risk of a portfolio of Greek government bonds be calculated? 
3. What can be supported according to the results of this market risk approach? 
4. How the Basel Accords can be connected with the market risk approach which was 
applied? 
  
The study consists of five chapters in the following manner: 
In the first chapter an introduction on the general issue of the paper is presented and 
introduces the research questions of the study 
The second chapter refers to the review of the literature which has been used to build 
this study.      
The third chapter is divided into three subchapters in which the three Basel Accords are 
analyzed extensively. There is a presentation of the main implications and innovations 
that each accord produced. 
The fourth chapter refers to an extensive analysis is held describing with equations the 
methodology in which the study is based.  
In the following chapter, tables and figures present the outcomes of the methodology. 
Moreover, the results of the study are discussed regarding the procedure which has 
been followed. 
In the last chapter, the conclusion of the study is presented with a summary of the main 
points of the paper.  
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Chapter  2. Literature Review 
 
The current study is a combination of two major issues of banking and risk 
management. The first part of the project deals with the examination of the three Basel 
Accords and the second part focuses on an analysis of the market risk in a portfolio of 
three Greek government bonds.  
 
As far as the Basel I and Basel II Accords are concerned, Balin (2008) deals with the 
two accords extensively. In a nontechnical way, he analyzes the reason of the creation 
of these two accords from the Basel Committee. Moreover, he gives a clear view of the 
structure of the two accords and claims that the first Basel Accord was an innovative 
framework for its era by providing regulatory harmony in the international institutions 
of the member states of the G-10. However, his naive approach “one size fits all”, 
allows financial banks to be exposed in unpredicted risks. Balin (2008) claims that the 
Basel II Accord is more comprehensive compared to the first and aims to correct the 
misconceptions of the first accord and to enhance in depth the fields in which the first 
accord is inadequate. He concludes in his study by stating that the first two accords face 
similar disadvantages mainly because they refer mostly to well developed economies 
and their mechanisms cannot be adopted immediately in emerging markets. He 
recommends that the revised accords must take into consideration the existence of the 
emerging economies in order to be preserved the stability of the international financial 
system.  According to Hassan (2010), the second accord is more flexible and examines 
the area of risk management more extensively. In his study, he represents briefly the 
three accords and highlights the main differences among the three accords.  
 
Jahar and Tewari (2010) examine the case of the failure of Global Trust Bank under the 
implementation of the Basel I accord. By using the CAMEL rating system they 
examined the operations of the bank from 2000 until 2004. CAMEL is a model of risk 
analysis that examines the asset quality, the efficiency of the management, the capital 
adequacy, the quality of the earnings and the liquidity of a financial institution. The 
outcome of the research displayed the inability of the accord to monitor the 
performance of the bank since it focuses only on the market and the credit risk of a 
financial institution.  
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Balthazar (2006) presents a framework concerning the first two Basel Accords. He 
supports that the first accord was a very beneficial framework for the international 
institutions. However, he claims that the accord is subjected in several essential 
disadvantages such as the absence of the risk sensitivity, the lack of diversification and 
the capital arbitrage opportunities. Gup (2004) states that it is essential to understand 
the drawbacks in order to have a clear view about the second accord and he supports 
that the absence of risk sensitivities in the first accord could lead supervisors and banks 
in false estimations of the overall risk of the institutions. In the introduction of the 
second accord, Balthazar (2006) supports that it is more sophisticated and complex 
compared to the previous one. However, the increased amount of historical data had 
created the need for a new framework which will be able to control and adapt the new 
changes in the global economic system. In addition, Heffernan (2005) presents in a 
detailed manner the core weaknesses of the second accord. She considers the second 
accord as pro-cyclical. In other words this set of agreements ignores the economic cycle 
and in a situation of recession the banks face higher losses. Moreover, she claims that 
US banks have strategic advantage against big European banks because in USA the 
accord adopted immediately, while in Europe the Basel II Accord was approved by the 
European parliament three years later. 
 
As far as the Basel III Accord is concerned, Letham and Watkins (2011) claim in their 
study that each country must adopt the accord into its national legislation. In the 
following part of their study, they summarize the changes of the last accord regarding 
the new capital requirements and they present the connection between the last accord 
and the Basel II Accord. Regarding the study of Walker (2011) which is based on the 
last accord, he states that the banking sector will be more stable and with the 
implementation of the accord the banks will be able to absorb unexpected downturns. 
King and Tarbert (2011) present the drawbacks of the first two accords and they state 
that the last accord aims to improve the structure of the capital requirements of a 
financial institution. Moreover, in this study there is an extensive analysis of the Tiers 
that the last accord introduces in its framework. They conclude by stating that the 
success of the new accord is strictly connected with the time of its implementation in 
the financial institutions. Miu, et al. (2011) in a theoretical and empirical research of the 
capital buffers of the last accord question how efficient is the new accord.  They present 
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the new implementations of the last accord and they conclude by stating that the last 
accord aims in right direction since the accord aims in higher quality capital. 
Nevertheless, the financial institutions should be careful over the new capital ratios. 
There must be given serious consideration by the banks, in order to develop more the 
risk and capital procedures. Went (2010) considers that the effects of the risks that 
financial institutions face globally are strictly connected and as a result he pinpoints the 
macro-prudential character of the last accord. The last accord aims at the right direction 
with the new changes but its long-term efficacy depends also on the political will to 
adopt the new changes efficiently and on time. Last but not least, the Basel Committee 
(2011) in the revised market risk framework presents the innovations of the market risk 
which has been implemented. The new framework requires banks to apply the new 
changes no later than the end of 2011. The most significant changes refer to the way 
that the capital reserve is calculated in the internal model approach. Moreover, the last 
accord presents a detailed analysis about the new way that financial institutions follow 
in order to specify the risk factors in every occasion.     
 
As far as the empirical part of this study is concerned, the concept was to calculate the 
daily value at risk estimates of the portfolio for a certain period. According to 
Hendircks and Hirtle (1997), value at risk is based on the internal model approach. This 
approach can provide accurate results for the supervisors in order to make safe 
comparisons among financial institutions. Based on Choudhry (2006), the values at risk 
estimates can be calculated by using three different approaches. These are the historical 
simulation, the Monte Carlo simulation and the variance-covariance approach. In the 
portfolio of the Greek government bonds the last method was implemented. Jorion 
(2007), states that VaR estimates are useful since they predict accurately the risk. Based 
on this notion, backtesting procedures were implemented to check the validity of the 
models. Binomial distribution backtesting is the first procedure which is applied in the 
VaR estimates. The second backtesting procedure is based on guidelines from the Basel 
Committee. According to Alexander (2008), this backtesting is based in the number of 
the exceptions that a bank faces using the VaR model during a business year. 
Depending on the number of the exceptions the bank faces in the VaR model is 
categorized in three Basel zones. Basel Committee (2011) based on this outcome can 
define accurately with the capital requirement formula the capital reserve that every 
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bank holds. However, Dowd (2005) states that this backtesting procedures is inefficient 
in highly volatile periods and leads banks to wrong results. In another study based on 
the backtesting procedures, Lucas (2001) states that capital requirements are 
significantly low when the VaR estimates which has been produced by the observation 
period are also low.  
The study begins with the presentation of the Basel Committee which produced the 
three accords.  
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Chapter  3. Theoretical analysis of the Basel Accords 
3.1. The Basel Committee 
 
The Basel Committee was formed after the two major international bank failures which 
took place in 1974. According to Heffernan (2005), the first case refers to the Bank 
Herstatt, a German bank that collapsed in June 1974 because of the losses from foreign 
exchange trading. The second case refers to the Franklin National Bank (FNB), the 20
th
 
largest bank in the USA. In May 1974, the FNB announced that it had suffered large 
foreign exchange losses because of its rapid growth strategy.  
 
The Basel Committee is a cooperative council which was formed from the G-10 
countries (Belgium, Canada, Germany, France, Italy, Japan, USA, UK, Sweden and 
Netherlands). According to Balin (2008), each country was represented from its central 
banker and the Basel Committee has a permanent secretariat based at the Bank for 
International Settlements in Basel and arranges meetings once every three months. The 
goal of the Basel Committee is to deal with regulatory issues which are related to the 
activities of the international banks of the member countries. In 1975 the Basel 
Committee approved the first agreement called The Basel Concordat. According to 
Heffernan (2005), the first agreement stressed that consolidated data should be used to 
supervise the activities of a global bank and provide an accurate picture of performance. 
In 1983 the Basel Committee approved a Revised Basel Concordat. After those two 
agreements, the Basel Committee proposed the first Basel Accord which is presented in 
the following chapter. 
 
3.2. The Basel I Accord  
 
The Basel I Accord was approved by the Basel Committee in 1988 in Basel, 
Switzerland. According to Bhowmik and Tewari (2010), the Basel I Accord is defined 
as a framework which provides suggestions regarding the kind of risks that a financial 
institution deals with. Balin (2008), claims that with the implementation of the first 
accord new minimum capital requirements were defined for the banks and conservative 
policies regarding banking regulations were determined for central banks and sovereign 
 
 
13 
 
authorities. In other words, the aim of the accord is to make sure that financial 
institutions have enough capital to meet their obligations and manage unexpected losses 
on their balance sheets.  
3.2.1. The Structure of the Accord 
 
The Basel I Accord is aims in three directions. According to Balin (2008), the first 
implication deals with the constituents of capital.  In other words, it describes the kind 
of capital which is held by every international bank in its reserves and it is divided into 
two tiers. The Basel Committee with the implementation of the first accord requires 
from the banks to defines how much of each type of reserve capital can hold. As a 
result, the Basel Committee decided to introduce a new ratio for the previous reason. 
According to Heffernan (2005) this new ratio is called Basel risk assets ratio and is 
depicted below. 
 
                        
                
                    
 
The second part of the equation consists more specifically of: 
 
                                        
                                                                                       
    
 
The numerator refers to the capital reserves of capital reserves of a financial institution 
and the denominator refers to the weights of a bank‟s assets. Regarding the numerator, 
capital reserves are divided into two Tiers. According to Heffernan (2005), Tier 1 
capital or core capital consists of common equity shares, disclosed reserves, minority 
interests in consolidated subsidiaries, retained earnings, non-cumulative preferred 
shares, less goodwill and other hybrid equity instruments. Tier 2 capital is divided in 
two categories. First of all, the upper Tier 2 capital which consists of capital that refers 
to undisclosed reserves, loan loss allowances, asset-revaluation reserves that are 
discounted by 55%, general loan loss reserves and hybrid debt instruments such as 
convertible bonds. The second tier deals with the subordinated debt and is called the 
lower Tier 2. According to Jorion (2007), the capital of every bank is consisted of Tier 2 
capital. 
 
 
 
14 
 
Definining the Tier 1 and Tier 2 capital, the Basel Committee decided to create a 
classification system in order to weight the bank assets according to their creditworthy. 
As a result, every financial institution could use a risk-weighted asset ratio (RWA) to 
estimate the risk of every asset that it holds. This classification system divides assets 
into five categories or buckets. 
 
Table 1: Risk Weights of different types of assets according to Basel I Accord 
Buckets Risk Weights Types of assets 
Bucket 1 0% Cash, Central bank and government debt, gold and 
bonds which are issued by OECD governments. 
Bucket 2 20% Insured mortgages, development bank debt, OECD
1
 
bank debt, OECD securities firm debt, non-OECD 
bank debt (under one year maturity) and non-OECD 
public sector debt, local governments, cash in 
collection. 
Bucket 3 50%  Uninsured mortgages. 
Bucket 4 100%  Private sector debt, all corporate loans and claims by 
non- OECD banks or government debt (maturity over 
a year), real estate, plant and equipment. 
Bucket 5 0%,10%,  
20% and 50% 
 Assets on domestic public sector.  
 
As a result, every asset belongs to a certain bucket with predetermined level of risk.  , 
the following equation describes the way that risk weight assets ratio is calculated. 
 
                                                        
 
where bucketx , refers to each bucket of the previous table.  
Since the assets of each bank have been weighted, the Basel I Accord states that every 
international bank must maintain a Tier 1 capital ratio of 4% and a total capital ratio of 
minimum 8% of the total risk weight assets of the bank.  According to Jorion (2007), a 
bank is considered as well capitalized when its Tier 1 capital ratio equals to 6% and its 
total capital ratio equals to 10%. 
Regarding the credit risk equivalents, the Basel Committee defined a way in order to be 
able to separate these instruments which are considered as off-balance sheet items. 
                                                             
1 OECD refers to the countries that belong in the Organization for the Economic Cooperation and Development. 
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According to Balthazar (2005), these instruments were divided in two categories.  The 
first one deals with derivatives products such as interest rate swaps and foreign 
exchange contracts. The second category has to do with certain factors that are called 
credit conversion factors. These factors aim to convert the off-balance sheet instruments 
into on-balance sheet equivalents in order to be weighted like the other assets.  
 
The creation of the accord forced the international banks of the country members to 
create the appropriate mechanisms in order to adopt the new framework in the real 
economic life. According to Balin (2008), all the country members of the G-10 adopted 
the accord by the end of 1992, except for Japan. Japan managed it after four years since 
the first market risk Amendment came into light. By 1999, all countries had adopted the 
framework. 
 
The next part of study deals with the market risk Amendment since it is crucial to 
highlight the new field of the market risk. The creation of the 1996 amendment is 
regarded as the first crucial framework to define the importance of market risk in the 
financial markets. It implements methods in which the following accords are based on. 
 
3.3. Market Risk- The 1996 Amendment 
 
In the view of the increasing exposure to market risk in derivatives and securities 
trading, the Basel Committee decided to create an agreement in order to protect the 
financial institutions from the exposure to market risk. The package was the 1996 
Amendment of Basel I and the aim of the Basel Committee was to have it implemented 
by international banks until 1998. 
 
First of all, the Basel Committee proposed the definition of the market risk as the risk 
of potential losses in on- and off-balance sheet positions depending on the movements 
in market prices. According to Jorion (2007) the market price of an asset is considered 
as the price that any good or service is traded on an exchange. The kind of market risk 
that the amendment regards are: 
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 The interest rate risk and equity risk in the trading book2. 
 The currency risk and commodities price risk in which the bank is exposed. 
 
The first implementation of the accord was the creation of a new capital tier which is 
called Tier 3 capital. Given the implementation of the new Tier, short term 
subordinated debt is considered as capital reserve. According to Heffernan (2005), 
these new capital requirement follow several restrictions. Its maturity is no more than 
two years and it must not be repaid before the agreed repayment date. Tier 3 capital is 
considered to be unsecured and fully paid and must not exceed 25% of the Tier 1 
capital. Last but not least, if the bank underperforms and fall below the minimum 
capital requirements, the interest and the principal cannot be repaid.  
 
Besides that, the accord implemented two approaches that calculate capital. The two 
approaches are the Internal Models Approach (IMA) and the Standardized Approach. 
 
3.3.1. The Standardized Approach 
 
The first approach was established in April 1993. It is called standardized approach and 
refers to banks which cannot estimate the market risk through the internal model. This 
approach which is also called building block approach provides an additive manner for 
calculating the market risk of a bank. The bank‟s market risk depends on four 
categories of risks which are the interest rate risk, the commodity risk, the equity risk 
and the exchange risk. According to Jorion (2007), the bank‟s total market risk charge 
depends on the sum of the four categories and is given from the equation below. 
 
                                                       
 
 The main disadvantage of this method is that portfolio diversification across market 
risk is not accepted among the four market risk categories. In other words, the approach 
                                                             
2 Trading book refers to an accounting book which depicts  all the financial information of an institution that 
operates on the stock market. 
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assumes that the worst loss will hit all categories at the same time. Besides that, the 
standardized approach does not deal with the implementation of value at risk. 
 
3.3.2. The Internal Model Approach 
 
 
Two years after the creation of the standardized approach Basel Committee introduced 
the innovative internal model approach. In this framework, banks have the option to use 
their own VaR risk measurement model to calculate their capital requirements. VaR is 
analyzed extensively in the following chapter. 
To use the new approach, banks must satisfy various qualitative requirements. 
According to the Basel Committee (2005) the main qualitative requirements are: 
 Model results have to be examined through a stress-testing procedure in a 
regular basis and be compared to the actual outcomes. 
 The financial institution should act independently according to the 
implementation of the VaR model. Moreover, the model‟s assumptions should be 
adequate and precise. 
   The integration of the VaR model should be daily and should be reviewed by a 
sound risk management with daily reports. 
When the above requirements are satisfied by the supervisor authorities, the bank must 
also follow various quantitative requirements. According the Basel Committee (2005), 
these are: 
 The computation of VaR is based on daily data.  
 The observed period is based on one year data and updated every four months.   
 The confidence interval is 99% 
 The horizon consists of 10 trading days. 
 Banks should use correlations within broad risk categories. 
 
If a bank satisfies the above criteria, then the capital requirements can be calculated from the 
following equation. 
                                      
 
According to Lopez (1998), the capital requirements under the internal model approach 
depend on the average of the sixty last business VaR estimates, on the previous day 
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VaR and on a multiplicative factor  . The level of the factor depends on the accuracy 
of the model‟s VaR estimates. Last but not least, the VaR is considered to be 10 day 
VaR. 
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3.4. The Basel II Accord 
 
 
In the 1990s the operations of the financial institutions had become more complex and 
organizations discovered ways to escape the capital requirement that Basel I Accord 
had implemented. Rounds of discussions had been conducted before the settlement of 
the Basel II Accord. Finally, in June 2004 the Basel Committee approved the 
publication of the document “International Convergence of Capital Measurement and 
Capital Standards: A Revised Framework”. This document is commonly known as 
Basel II Accord. The main objectives of the Basel Committee with the implementation 
of the new Basel Accord were: 
 To Increase the stability and the quality of the international banking system. 
 To improve competitiveness by creating a level playing field for international 
banks. 
 To adopt more severe policies in the field of risk management.   
 
3.4.1. The structure of the Accord 
 
The Basel II Accord is divided into three pillars in order to support and protect the 
financial institutions against the exposure to different kind of risks. The first pillar refers 
to the minimum capital requirements that a bank sets aside, the second deals with the 
supervisory authorities and the third pillar refers to disclosures for market discipline. In 
the following table is depicted how the Basel II Accord is constructed. 
Table 2: The Pillars of the Basel II Accord 
Basel II Accord 
Pillar 1: Minimum Capital Requirements  
 
Pillar 2: 
Supervisory 
Review 
 
 
Pillar 3: 
Market 
Discipline 
Credit Risk Market Risk Operational Risk 
 
1)Standardized 
approach 
 
2)Foundation 
internal rating based 
(IRB) 
 
3)Advanced internal 
ratings based(IRB) 
 
1)Standardized 
approach 
 
 
2)Internal models 
approach (IMA) 
 
1)Basic indicator 
approach 
 
2)Standardized 
approach 
 
3)Advanced 
measurement 
approach (AMA) 
                        Source (Jorion, 2007) 
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3.4.1.i. Pillar 1 
 
The first pillar is an updated version of the 1988 framework. In the second accord the 
minimum capital requirements depend on the changes of credit risk, market risk and 
operational risk. Although the Basel Committee is based on the three kinds of risk 
mentioned before, the level of the total capital in the global banking system remained 
the same at 8%. The following equation refers to the new implementation of the Basel 
Accord regarding the three categories of risk. 
 
              
                                        
    
 
A short analysis for credit risk and operational risk will be displayed to understand the 
new implementation of the first pillar. 
  
The credit risk can be defined according to three different ways which are depicted in 
the previous table. According to Heffernan (2005), the standardized approach was 
implemented from banks that use naive risk models. The standardized approach is an 
updated framework since it creates a new classification system for the risk weights of a 
financial organization. Besides that, according to Jorion (2007) the risk weights depend 
on external credit ratings which are depicted below. 
Table 3: Risk weights under the Standardized Approach 
New Basel Risk Weights under the Standardized approach 
 Credit Rating 
Claims Unrated Below B- B- to BB+ BBB- to BBB+ A- to A+ AA- to 
AAA 
Sovereigns 100% 150% 100% 50% 20% 0% 
Banks, option 1 100% 150% 100% 100% 50% 20% 
Banks, option 2 50% 150% 100% 50% 50% 20% 
Short term 
claims 
20% 150% 50% 20% 20% 20% 
 Unrated Below B- B- to BB+ BBB- to BBB+ A- to A+ AA- to 
AAA 
Corporate 100% 150%  100% 50% 20% 
Source (Jorion, 2007) 
The approach creates a scale and rates the types of assets from B- regarding the high 
risk assets to AAA where the very low risk assets participate. There is also an unrated 
category concerning the assets which are subjected in highly volatile risk. In the new 
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categorization of the weights, OECD and other sovereigns are matched on the same 
credit rating.  
Based on Jorion (2007), the internal rating based approaches are more complicated 
because they use banks internal ratings and loss data. According to Balthazar (2006), 
banks have to use their own approach to determine their capital requirements and they 
have to adopt six risk criteria to use the internal rating approaches. These criteria are. 
Table 4 : Risk Parameters 
Name Symbol 
Exposure at default  EAD 
Loss given default  LGD 
Probability of default  PD 
Maturity M 
Asset correlation  ρ 
Confidence interval  CI 
        Source (Balthazar, 2007) 
 
Operational risk can be based on three models. The basic indicator approach (BIA) 
estimates operational risk of an institution through gross income. As a result, 
operational risk charge derives from the following equation. 
 
          
where AGI refers to the average positive gross income and δ refers to a constant 
percentage equal t 15%
3
. 
The standardized model (SA) divides the activities of an international bank into eight 
categories. Each category is described in the following table. 
 
Table 5: Activities of the International Banks and their Beta Factors 
Business Line Beta Factor 
Corporate Finance 18% 
Trading Sales 18% 
Retail banking 12% 
Commercial banking  15% 
Payment, Settlement 18% 
Agency Services 15% 
Asset Management 12% 
Retail brokerage 12% 
Source(Jorion, 2007) 
                                                             
3 The price of δ is based on studies that relate the target ORC to gross income for a bank(P. Jorion, 2007) 
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In this approach operational risk charge equals to: 
 
        
 
   
      
 
Where b refers to the beta factors of each business line and GI refers to the gross 
income. The last approach (AMA) requires qualitative and quantitative criteria. 
According to Jorion (2007), each banks must not only use internal (5 year minimum 
period) but also external data and scenario analysis. Moreover, the financial institutions 
must take into consideration the current business environment.  
The quantitative criteria that a bank must meet deal with a 99.9% confidence level and 
the observation period must be at least one year. If the bank meets these characteristics, 
then the operational risk charge is described from the following equation. 
 
                                         
 
where UL refers to the unexpected losses and can be expressed as a function of the 
holding period and the confidence level  
 
According to Gup (2004) the calculation of market risk remained unchanged and bases 
on the standardized and internal models approaches which were represented in the 
previous part concerning the market risk Amendment in 1996. The most popular 
approach to calculate market risk is the internal approach by defining the value-at-risk. 
 
3.4.1.ii. Pillar 2 
 
The second pillar‟s target is to set up regulatory policies that will make it possible for 
the banks to efficiently overview their capital adequacy, according to Chernobai, et al. 
(2007). Every bank has to establish a risk profile for itself and an Internal Capital 
Adequacy Assessment Process (ICAAP). According to Balthazaar (2006), the 
Supervisory review process can be defined through four steps:  
1. Firstly, the board of Directors of the banks has the obligation to define a strategy 
for the stabilization of the capital levels and to determine their overall capital adequacy. 
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This can be done by setting up a number of policies that will determine the risk profile 
of the banks.  
2. Secondly, the role of supervisors is crucial and they can apply supervisory 
measures in case of irregularities of the process. What they have to check is the banks‟ 
internal capital adequacy assessments and strategies as well as they have to make sure 
that the regulatory capital ratios agree with these assessments. If supervisors are not 
satisfied with the outcomes of the process, they have the right to take the appropriate 
supervisory actions.     
3. Furthermore, supervisors are in position to demand from the banks a 
performance above the minimum regulatory capital ratios. This is how a protection 
layer can be created for the banks so that any unexpected losses, which may not be 
tackled by the first pillar, can be prevented. 
4. Finally, supervisors have the ability to interfere before an imminent capital 
falling below the minimum levels occurs or in the case that remedial action is necessary 
after the capital has fallen or restored. They have the right to request a number of 
different actions such as stringent bank monitoring or reduction in the dividend 
payments so that the capital can be maintained. 
 
3.4.1.iii. Pillar 3 
 
The third pillar, which is based on market discipline, creates incentives for banks to 
perform a safe and adequate manner. In this point, the third pillar is combined with the 
two previous pillars and promotes a set of market disclosure recommendations that 
provide with the appropriate information to market participants who want to participate 
in the assessment of a financial institution. According to Balthazaar (2006), these 
disclosures deal with information about the capital, the risk exposures and the capital 
adequacy of an institution.  It is worth mentioning, that regulators decide which part of 
disclosures refers to the market and which part refers to them. The disclosure 
recommendations are divided into two categories, the qualitative and quantitative 
disclosures. 
The strategy that a bank follows regarding the risk exposure, risk management 
objectives of the bank, summary of the capital structure of the bank and description of 
the kind of approach the bank implements contain the bucket of the qualitative 
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disclosures. Regarding quantitative disclosures banks are obliged to announce publicly 
the level of tier 1 and their total capital adequacy ratios every four months.  
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3.5. The Basel III Accord 
 
The recent financial crisis brought into the light several drawbacks of the Basel II 
Accord. The last crisis proved that, the international banks are exposed to highly 
volatile market conditions in comparison to the past and the governments should protect 
unhealthy banks during a financial crisis. As a result, the Basel Committee agreed in 
December 2010 to proceed with a new set of agreements, known as Basel III Accord. 
According to Went (2010), the new accord is not only an additional agreement based on 
the shortcomings of the previous accord, but also aims to create a new regulatory 
structure that will coordinate the modern banking with the new financial conditions. 
Regarding the new regulatory structure, Basel III Accord intends to increase the 
quantity and the quality of capital so that the financial institutions will be able to face 
any kind of financial risk in the markets. Walker (2011) claims that the implementation 
of the new accord can help banks to improve risk management and governance as well 
as to adopt new transparent procedures. Besides that, the last accord can be considered 
macro-prudential, since it creates a new set of macro-prudential measures and preserves 
the micro-prudential tools which were implemented in the second accord (King and 
Tarbert, 2011). In the following part of the study there is an analysis regarding the main 
changes of the last accord. 
 
3.5.1. Capital Requirements 
 
Although the minimum total capital ratio remains at the same level of 8 percent, its 
structure is altered significantly. As described in the previous accords, total capital ratio 
consists of  Tier 1 and Tier 2 capital which are equally divided and weighted. In the last 
accord 75 percent at least from Tier 1 and 25 percent of Tier 2 is required to create the 
new total capital ratio. In addition, Tier 1 capital is divided into two components which 
are called Common Equity Tier 1 and Additional Tier 1. King and Tarbert (2011) state 
that Tier 1 capital ratio consists of at least 4,5 percent Common Equity Tier 1 and 1,5 
percent of Additional Tier 1. Moreover, as this accord dictates, the Tier 1 capital ratio 
will be equal to 6 percent in 2015. While the structure of the Common Equity Tier 1 
ratio is the same as tier 1 capital, the last accord implements certain criteria that should 
be required by the stock. According to King and Tarbert (2011), the additional Tier 1 
ratio and the Tier 2 contain hybrid capital instruments and their purpose is to absorb 
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losses on a regular basis. Miu et al. (2010) separate the hybrid instruments in three 
major categories: „„innovative instruments, non-innovative instruments and non-
cumulative perpetual shares‟‟. Last but not least, the difference between lower and 
upper Tier 2 capital and the Tier 3 capital ratio were abolished. The following table 
shows the structure of the total capital ratio regarding the changes of the new accord. 
 
Table  6: Total Capital Ratio 8% 
Tier 1  Tier 2 
                                                 75%                                                      
 
         25% 
 
 
Common Equity Tier 1 (4,5%) 
 
Additional Tier 1 (1,5%) 
 
Tier 2 (2%) 
     
3.5.2. Additional Buffers 
 
Apart from the above mentioned changes in regarding to the total capital ratio the last 
accord established two new ratios in order to protect the financial institutions against 
future losses. The first is the capital conservation buffer and must meet the level of 2.5 
percent. This ratio will be implemented by the banks in 2016 and will be completed 
gradually until 2019.  This buffer is closely connected with two activities which have to 
relate with the dividend policies and with the bonus payments. It is a very innovative 
buffer because in the case that the buffer is not met, the bank can continue to operate 
regularly but it cannot use its earnings for the above two activities mentioned above. 
The second ratio called countercyclical capital buffer will be adopted in the same period 
as the capital conservation buffer. Based on Went (2010) the buffer ranges between 0 
and 2.5 percent. According to the geographic region that each bank operates, the buffer 
can protect it from being exposed to unexpected losses. These two ratios are depicted in 
the following table. 
Table 7: Conservation and Countercyclical Buffer in the Total Capital Ratio 
Tier 1  Tier 2 
                                                            85%                                                      
 
         15% 
 
Common Equity 
Tier 1 (4,5%) 
Cconservation 
Buffer  
(2.5%) 
Countercyclical 
Buffer 
(0-2.5%) 
Additional 
Tier 1 
(1,5%) 
 
Tier 2 (2%) 
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To sum up, the above analysis is summarized in the following table in which there is a 
presentation of all the changes that Basel Committee proposed with the last accord. 
Table 8: Implementation of the changes, period 2013-2019 
Source (Ennis and Price, 2011)  
 
3.5.3. Leverage and Liquidity Ratios 
 
The recent crisis in 2007 raised issues about the accuracy and the efficiency of risk 
management tools such as VaR.  Moreover, the new accord moves in different direction 
compared to the previous ones and supports the notion that capital reserves should 
maintained by the total exposures of a financial institution. Therefore, the new accord 
adopts a new unweighted leverage ratio which compares the Tier 1 capital with the total 
exposures and will be implemented from 2015. According to Miu, et al. (2010) this new 
ratio can secure the market stability and it is an efficient way to minimize the 
dependence of the financial institutions on the risk-based models. This new 
implementation is still in progress and the minimum level equals to 3 percent. 
The Basel Committee designed two ratios to ensure that the liquidity of a financial 
institution can be secured and preserved during period of financial distress. Considering 
also that the recent crisis was not a capital crisis but a liquidity crisis the need for new 
measures in this field was essential. According to Went (2010) the accord created these 
ratios which are divided regarding the short-term liquidity and the long-term liquidity. 
Liquidity Cover Ratio refers to short term liquidity and equals to. 
 
    
                                   
                                        
      
Basel III Accord 
Years 2013 2014 2015 2016 2017 2018 2019 
Minimum Common Equity 
Capital 
3,5% 4,0% 4,5% 4,5% 4,5% 4,5% 4,5% 
Capital Conservation Buffer 0% 0% 0% 0,625% 1,25% 1,875% 2,50% 
Minimum Common Equity plus 
Capital Conservation Buffer 
3,5% 4,0% 4,5% 5,125% 5,75% 6,375% 7,0% 
Countercyclical Buffer Regime 0% 0% 0% 0-0,625% 0-1,25% 0-1,875% 0-2,5% 
Minimum Tier 1 Capital 4,5% 5,5% 6,0% 6,0% 6,0% 6,0% 6,0% 
Minimum Tier 1 Capital plus 
Capital Conservation Buffer 
4,5% 5,5% 6,0% 6,625% 7,25% 7,875% 8,5% 
Minimum Total Capital 8,0% 8,0% 8,0% 8,00% 8,0% 8,0% 8,0% 
Minimum Total Capital plus 
Capital Conservation Buffer 
8,0% 8,0% 8,0% 8,625% 9,25% 9,875% 10,5% 
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King and Tarbert (2011,pp. 9) state that “a bank‟s stock high-quality liquid assets must 
be at least equal to its net cash outflows over the next 30 days. ” 
Net stable Funding Ratio refers to the long term liquidity and is represented below. 
 
     
                                   
                                 
      
         
Latham and Walkins (2011), claim that the required amount of stable findings cannot 
exceed the available amount of stable funding in a financial institution. 
 
 3.5.4. Revised Market Risk Framework  
 
The revised market risk framework of the last accord is considered as a response to the 
recent financial crisis. Financial institutions are expected to implement the new 
framework until December 2011. The framework which is based in the 1996 
Amendment does not take into account some important types of risks. According to the 
Basel Committee (2011), the implementation of the last framework considers 
additionally market risk migration and default risk for unsecuritised credit products and 
introduces a stress value at risk requirement for all the banks. Banks are subjected in 
stress testing procedures which are based on the value at risk approach for losses of the 
last business year. The last market risk framework also applies changes in the 
standardized and in the internal method which have been introduced in the 1996 
Amendment. 
 
As far as the standardized method is concerned, the change refers to the computation of 
the specific risk charge. According to the Basel II Accord, the minimum capital 
requirement depends on specific risk and interest rate risk. According to the Basel 
Committee (2011), the new framework requires banks to determine the specific capital 
charge regarding shorts or long positions. From the previous procedure, the banks 
choose the total specific risk capital charge which is larger.  
 
The internal model approach requires financial institutions to implement certain 
qualitative and quantitative standards. The implications of the new framework refer to 
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the quantitative criteria since no change has been conducted regarding qualitative 
standards. According to the last framework, Basel Committee (2011) decided that value 
at risk will be calculated in daily basis with one-tail confidence level of 99 percent. 
Moreover, the minimum business period which every bank examines refers to 10 
trading days and this can be applied by multiplying the daily VaR with the square root 
of ten. This result is the 10 day VaR which is the measure that all the outcomes are 
based according to the framework. Banks should also use as minimum period of one 
year historical data and they must update their data every month. If supervisors are not 
satisfied with the results,   they have the right to require a bank to calculate its value-at-
risk using shorter sample period.  According to Basel Committee (2011), the capital 
reserve that a bank must meet with new framework is given in the following equation. 
 
                                                                    
 
 
where CR is the new capital reserve, mk and mn are the multiplicative factors. 
Depending on the quality of the bank‟s risk procedures, the supervisor set the prices for 
the two multiplicative factors. It is worth mentioning, that the minimum for both factors 
is the absolute minimum of 3.  VaRt-1 refers to the previous day‟s VaR and and VaRavg 
refers to the average price of VaR in the last sixty active days. The b component varies 
from 0 to 1 and is based on the result of the backtesting procedure. For instance, if 
backtesting results are not adequate the plus factor could be one. 
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Chapter  4. Research Design and Methodology 
4.1. Introduction 
 
The methodology which is used in this study is based on the Value-at-Risk approach. 
But what is VaR? According to Jorion (2007) value at risk is a statistical tool which 
measures the downsized risk on current positions. Furthermore, VaR is a measure 
regarding market risk.  A more accurate definition was given by Choudhry (2006), 
stating that VaR represents the maximum loss which can occur with a predetermined 
confidence level over a horizon of t days. The confidence level which is used in the 
calculation of VaR is 95% or 99%.  
 
4.2. Data 
 
The data of the study was obtained from Bloomberg Database. Bloomberg can be 
considered as one of the most comprehensive database since all the big stock exchanges 
and all the traders used it in a daily basis. Useful information about the characteristics 
of the bonds was obtained and this information is summarized in the following table. 
    Table 9: Structure of the Portfolio 
Structure of the Portfolio  
 2 year bond 5 year bond 10 year bond 
Coupon Rate 4% 3,6% 6% 
Coupon Period 1  year 1  year 1  year 
Maturity Date 20/8/2013 20/7/2016 19/6/2020 
1st Settlement Date 26/3/2008 18/1/2006 11/3/2010 
Market of Issue Euro-zone Euro-zone Euro-zone 
    Source: Bloomberg Database 
 
The examination of the three Greek government bonds in this study refers to the period 
which starts on 2/1/2008 and ends on 3/1/2011. According to the methodology below, 
the essential data for the calculation of the Value-at-Risk of this portfolio were the 
euro-zero spot rates. Moreover, the notional of each bond equals to 100 € for the ease 
of calculations. For the 2 year bond the ticker from the Bloomberg database is 
GGGB2YR for the 5 year bond, the ticker is GGGB5YR and for the 10 year bond it is 
GGGB10YR.  
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4.3. Methodology 
 
4.3.1. Value-At-Risk Procedure 
 
The methodology which is applied in this section refers to a portfolio that consists of 
three Greek government bonds with different duration.. Further analysis will be 
presented in the next chapter, where there is an extensive analysis of the data which has 
been collected. 
 
The first step to measure the VaR was to map the risk factors of the portfolio. 
Regardless of the VaR method applied, risk factor mapping is a process which 
simplifies the portfolio. By mapping the risk factors of a portfolio, exposures on the 
risk factors replace the current values of the portfolio position. Alexander (2008, pp. 
25) states that “the exposure on a risk factor changes is the sensitivity of the portfolio to 
changes in the risk factor”. In the current analysis the portfolio consists of three coupon 
bonds with different maturity. According to Dowd (2005), coupon bonds can be 
considered as a portfolio of zero coupon bonds. As a result, mapping risk factors for 
zero coupon bonds will be applied also for the bonds of this research. The risk factors 
in this research are considered to be the euro-zero spot rates. According to Questa 
(1999), these rates are also known as spot rates because they refer to spot business deals 
of different historical periods. Moreover, Questa (1999) indicates that spot rate can be 
considered as yield to maturity for securities which are traded in the financial markets. 
Consequently, the daily price of the portfolio can be expressed as the function of the 
number of ten risk factors. 
 
                                                                            
 
Where P is the price of the portfolio, s(0,1) is the spot rate today for one year, s(0,2) is 
the spot rate today for two years, ..., s(0,10) is the spot rate for  ten years from now. 
 
Three approaches are widely used to calculate the VaR of a position or a portfolio. 
These are variance-covariance method, the historical simulation and the Monte Carlo 
simulation. The method which is used in the current study is the variance-covariance. In 
the bibliography, it is referred also as analytical approach of risk metrics or parametric 
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method. According to Choudhry (2006), the basic assumption of this method is that the 
returns of the risk factors are normally distributed. The procedure of the VaR estimate 
is based on log-normally returns which are derived from the spot rates. In order to 
calculate log-normally returns the following equation was used. 
      
  
    
  
Where Rt is the return of the current day of the portfolio, st is the spot rate of the current 
day and st-1 is the spot rate of the previous day. Last but not least, the variance-
covariance procedure ignores the cash flows mapping procedure and as result cash 
flows remain constant for the entire sample.  
 
The next step is to separate the components of the portfolio in more basic instruments 
in order to estimate the portfolio‟s exposure regarding to each risk factor. The 
following equation depicts the portfolio‟s exposure with respect to each factor. In order 
to calculate it, the partial derivatives of the risk factors   r1, r2, r3...r10 and the 
equivalents weights W1, W2, W3, ...W10 were used. 
 
since                               , then: 
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, where 
  
 
                           , Wi refers to the equivalent weight of each risk 
factor which is a linear approximation since it equals to  
  
   
   
 
 and the fraction 
  
   
 is 
the equivalent sensitivity.  
 
In the variance-covariance method the variance of the current portfolio can be 
considered as a direct application of modern portfolio theory and is described in the 
following equation (Choudhry, 2006). 
  
          
 
 
   
          
 
   
 
   
 
 
Where        k = Number of the assets of the portfolio, 
   
 = Variance of the entire portfolio, 
   
  =Variance of the returns of the assets, 
     =Covariance of the assets in the portfolio, 
    = Weight of each asset in the portfolio. 
 
According to Jorion (2007) the variance of the portfolio can be also displayed as a 
matrix when the number of the assets rises. Concerning that the current portfolio 
consists of ten weights and the same number of variances the variance of the portfolio 
can be written as. 
 
  
               
 
 
 
 
  
           
        
    
              
  
 
 
 
  
  
 
 
   
  
 
From the above depiction the variance of the rate return can be written as: 
  
       
Where w are the weights and Σ refers to the covariance matrix which was previously 
displayed. The standard deviation can be calculated taking the square root of    
 . 
Moreover, the variance-covariance method assumes that the normal distribution is 
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subjected in certain confidence intervals which are 99 percent and 95 percent. For 
instance, regarding confidence level c=99%         where α equals to -1.644. 
Following the same procedure, for confidence level equals to c=95% α equals to -2,323. 
Summarizing the above information the following equation represents the daily VaR of 
the portfolio: 
                                  and                                     
 
The VaR of the portfolio on daily basis is given by the daily standard deviation 
multiplied with the component α which depends on the confidence level. Since the VaR 
is calculated daily the last component of the equation can be overlooked. 
 
4.3.2. Backtesting Procedures 
 
In this part of the methodology, a backtesting procedure examines the validity of the 
model which has been applied in the portfolio. According to Jorion (2007), model 
validation is a procedure that checks whether a model is accurate and efficient. Brown 
(2008, pp. 20) states that “VaR is only as good as its backtest. When someone shows 
me a VaR number, I don‟t ask how it is computed, I ask to see the backtest.” Several 
risk management tools can be used in order to check the model such as backtesting and 
stress testing. In this research the model validation of the VaR estimates is conducted 
through two backtesting procedures.  
 
The first backtesting procedure is based on the binomial distribution. In fact, is a failure 
test based on the confidence level of the VaR estimates. According to the selected 
confidence level, this statistical measure compares the daily profits and losses of the 
portfolio with the corresponding VaR estimates and counts the number of the days in 
which the losses of the portfolio exceed VaR estimates. The confidence level which is 
applied in this study refers to 95% and 99%. Assuming the confidence level is 99% 
then the frequency of tail losses equals to p=(1-c)=(1-0.99)=0.01. According to 
Jorion(2007), if  n refers to the number of the exceptions and T refers to the entire 
sample, then n/T refers to the failure rate. Jorion (2007) states that “ the failure rate 
should give an unbiased measure p, that is, should converge to p as the sample size 
increases”. In other words, under a certain confidence level there must be determined 
whether the number of the exceptions is large or small. In the case when the number of 
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the exceptions is too small, the bank overestimates the risk. On the other hand, if there 
are too many exceptions in the procedure it can be concluded that the bank 
underestimates the risk. 
Considering that the null hypothesis refers that the model valid, the number of the 
exceptions χ follows a binomial distribution: 
 
 H0: The model is correct under p confidence level.   
      
 
 
            
According to Jorion (2007), for large observation periods the binomial distribution 
approximates the normal distribution: 
 
  
    
        
        
 
where χ refers to the number of the exceptions, pT is the expected number of the 
exceptions based on the confidence level and the component in the denominator refers 
to the variance of the exceptions. Considering |zc| as the cutoff value and equal to 1,96, 
if |z|>|zc| then the H0  that the model is valid is rejected. In this occasion, the model faces 
type 1 error. There is also type 2 error when the incorrect model is not rejected. 
 
The second backtesting procedure is based on the rules that Basel Committee has 
implemented and it is strictly connected with the previous failure test. According 
Choudhry (2007), the Basel Committee required each bank to perform this backtesting 
procedure. In this case the model is based on daily VaR estimates and the confidence 
level in which the backtesting is conducted is 99% (p=0.01). The historical period 
which is required depends on the period of one year or 250(T=250) business days. 
According to Alexander (2008), the expected number of the expectations equals to 
0.01*250=2.5 and the variance of the expectations equals to          
                    . The Basel Committee decided to implement three 
different zones concerning the number of the exceptions that a model of a bank faces. If 
the number of the exceptions is less than 4, the bank‟s model is in green zone and is 
considered to be adequate and accurate. If the number of the exceptions is between 5 
and 9 the model is in green zone and there is an increase in the multiplicative factor. 
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This penalty ranges from 0.40 to 0.85 and is an additive component to the 
multiplicative factor. According to Alexander (2008), the maximum value of the 
multiplicative factors is considered when the model of a bank faces 10 or more 
exceptions. The three zones are depicted in the following table. 
Table 10: The three Basel Zones       
Zone Number of exceptions  Multiplicative 
Factor 
Increase in Multplicative 
Factor 
Green 4 or less  3,00 0,00 
Yellow 5 3,40 0,40 
 6 3,50 0,50 
 7 3,65 0,65 
 8 3,75 0,75 
 9 3,85 0,85 
Red 10 or more 4,00 1,00 
Source (Alexander, 2008) 
This table is useful tool in order to compute the reserve capital according to each Basel. 
Dowd (2005) states that the most crucial implication in the computation is that 
regulatory capital bases on 1% 10 day VaR estimates. 
The 10-day VaR can be calculated with the equation below: 
                           
As a result, the capital requirement for the Basel II and Basel III Accord can be 
calculated according to the following equations which have also represented in the 
previous analysis: 
For Basel II Accord: 
 
                                     
 
Where mk refers to multiplicative factor, VaRavg refers to the average daily VaR 
estimates, Vart-1 refers to the previous day VaR and SRC refers to the specific risk . 
This study deals with government bonds and as a result specific risk is considered to be 
zero. 
For Basel III Accord:  
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The implementation in this formula refers to the second component. The new formula 
adds a second multiplicative factor     . According to the Basel Committee (2011), 
supervisors set the price of each multiplicative factor regarding the efficiency of the 
risk management department of each bank. The component b takes prices from 0 to 1 
regarding the result of the previous procedure.  
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Chapter  5. Empirical Results 
5.1. Value-at-Risk Computation 
 
 In this part of the study, the methodology which was applied in the previous chapter is 
depicted extensively with tables and figures. As discussed above the sample data 
concerns the period between 2/1/2008 and 3/1/2011. The daily VaR is a repeated 
procedure, thus in this part of the study the analysis will be subjected in the last date of 
the sample which is 3/1/2011. Tables with information about the calculation in the 
previous dates are depicted in the appendix in the end of the study. Moreover, all the 
calculations made in excel, since it was an adequate tool for all the required 
calculations. To begin with, in the following table are depicted the Euro-zero rates 
which have been downloaded from the Bloomberg database. As mentioned above, the 
portfolio consists of 3 Greek government bonds with maturity 2 years, 5 years and 10 
years. As a result the euro rates for a period of 10 years have been downloaded.  The 
data in this table will be the basis for the methodology of the study. 
Table 11: Euro zero rates for 3/1/2011 
Euro zero rates 
 Years 
 1 2 3 4 5 6 7 8 9 10 
Date s(0,1) s(0,2) s(0,3) s(0,4) s(0,5) s(0,6) s(0,7) s(0,8) s(0,9) s(0,10) 
3/1/2011 1,31% 1,53% 1,88% 2,17% 2,44% 2,68% 2,88% 3,05% 3,19% 3,32% 
Source: Bloomberg Database 
 
Before proceeding in the core part of the methodology there must be calculated the cash 
flows of the three bonds. Since the coupon rates, the coupon period and the notional of 
each bond are given the cash flows of the three bonds are given be the following 
equations. 
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Where CFx refers to the cash flow of each year, Nxyr refers to the notional of each bond 
which equals to 100 € and cpn ratexyrs refers to the coupon rate of the corresponding 
bond. The two year bond pays the principal in the second year, the five year bond pays 
the principal in the fifth years and the ten year bond pays the principal in the last year. 
The summarized results are depicted in the following table. 
 
Table 12: Cash flows for 3/1/2011 
 
As a result the present value of the portfolio discounted in 3/1/2011 is given by the 
following equation: 
       
   
           
 
   
           
 
   
           
   
    
             
          
 
where the present value of the portfolio in 3/1/2011 equals to PVprt and CFx refers to 
the cash flow of each year. The value of the portfolio is essential in order to calculate 
the daily profits and losses of the portfolio during the observation period. According to 
Questa (1999), since the zero rates are given the fraction 
 
          
   refers to the 
discount rate d(0,t) in 3/1/2011. For the examined date, the discount factors are 
depicted in the following table. 
Table 13:Discount factors for 3/1/2011 
 
Until now and for the examined date the cash flows of every year, the value of the 
portfolio and the discount factors have been calculated using the euro-zero rates. As 
mentioned in the methodology, mapping is a very crucial procedure in order to simplify 
the portfolio. According to the variance-covariance approach, the returns on the risk 
Cash Flows  
                                                                     Years 
Date CF1 CF2 CF3 CF4 CF5 CF6 CF7 CF8 CF9 CF10 
3/1/2011 13,85 113,85 9,85 9,85 109,85 6,25 6,25 6,25 6,25 106,25 
Discount Factors 
                                                   Years 
 1 2 3 4 5 6 7 8 9 10 
Date d(0,1) d(0,2) d(0,3) d(0,4) d(0,5) d(0,6) d(0,7) d(0,8) d(0,9) d(0,10) 
3/1/2011 0,98 0,97 0,94 0,91 0,88 0,85 0,81 0,78 0,75 0,72 
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factors are normally distributed. As a result, the risk factors of the portfolio are the 
long-normally returns which derive from the euro-zero rates.  
Table 14: Risk Factors Returns for 3/1/2011 
From the euro-zero rates and the cash flows that have been calculated above, the 
sensitivities of the risk factors for the given day are calculated from the equation. 
   
  
        
 
   
           
 
where St refers to the sensitivity of every year. 
Table 15: Sensitivities for 3/1/2011 
 
Defining the sensitivities of each risk factor, the equivalents weights which have been 
demonstrated in the methodology are depicted in the following table. 
Table 16:Weights for 3/1/2011 
 
After the above calculations, the variances of the logarithmic returns for every year are 
displayed in the following table. 
Table 17:Variances of the logarithmic returns for 3/1/2011 
Date σ1 σ2 σ3 σ4 σ5 σ6 σ7 σ8 σ9 σ10 
3/1/2011 0,0001817 0,0004794 0,0005461 0,0004087 0,0003528 0,0002894 0,0002690 0,0002496 0,0002382 0,0002338 
 
The last step of this procedure is to calculate the covariances of the risk factor returns 
for the examined date. In the following page is presented the table from the excel.
Risk Factor Returns 
      Years 
 1 2 3 4 5 6 7 8 9 10 
Date r1 r2 r3 r4 r5 r6 r7 r8 r9 r10 
3/1/2011 -0,04% -1,86% -0,93% -2,03% -5,93% -2,21% -3,45% -3,26% -3,11% -3,04% 
Sensitivities 
 Years 
Date 1 2 3 4 5 6 7 8 9 10 
3/1/2011 -13,4938 -217,5596 -27,4270 -35,3779 -475,0864 -31,1502 -34,8415 -38,1267 -41,0530 -741,6292 
Weights 
  Years 
Date w1 w2 w3 w4 w5 w6 w7 w8 w9 w10 
3/1/2011 -0,0005 -0,0099 -0,0015 -0,0023 -0,0345 -0,0025 -0,0030 -0,0035 -0,0039 -0,0732 
Table 18: Covariances of risk factor returns in 3/1/2011 
 
 
σ12 0,0002392 σ23 0,0004347 σ34 0,0003731 σ45 0,0003430 σ56 0,0002951 σ67 0,0002714 σ78 0,0002552 σ89 0,0002400 σ910 0,0002322 
σ13 0,0002034 σ24 0,0003693 σ35 0,0003206 σ46 0,0003194 σ57 0,0002807 σ68 0,0002575 σ79 0,0002476 σ810 0,0002372   
σ14 0,0001640 σ25 0,0003007 σ36 0,0002951 σ47 0,0002941 σ58 0,0002659 σ69 0,0002502 σ710 0,0002417    
σ15 0,0001364 σ26 0,0002804 σ37 0,0002771 σ48 0,0002742 σ59 0,0002548 σ610 0,0002424       
σ16 0,0001188 σ27 0,0002528 σ38 0,0002572 σ49 0,0002649 σ510 0,0002479       
σ17 0,0001015 σ28 0,0002320 σ39 0,0002427 σ410 0,0002557          
σ18 0,0000903 σ29 0,0002184 σ310 0,0002341           
σ19 0,0000823 σ210 0,0002099               
σ110 0,0000771            
In order to compute the entire portfolio variance for the date of the sample, the equation 
which is applied in the variance-covariance approach has the following form in the 
portfolio of the study: 
 
  
    
       
       
          
                            
                                    
 
Thus, the VaR with 99% and 95% confidence level are: 
                            
  And                                     
The VaR estimates for 3/1/2011 are depicted in the following cumulative table. 
Table 19: Cumulative Table for VaR 99% and VaR 95% 
Date VaR 99% VaR 95% VaR 99% in  € VaR 95% in  € 
3/1/2011 0,4980% 0,3521% 1,6757 1,1848 
 
According to the VaR estimates, in the corresponding day the maximum loss of the 
portfolio cannot exceed the 0.4980% of the value of the portfolio with 99% confidence 
level. In monetary terms, 1.6757 € is the maximum loss in the first day of 2011 when 
the portfolio value equals to 336.506 €. In the same way, 0.3521% indicates the 
maximum loss of the portfolio for 3/1/2011 with 95% confidence level. 
5.2. Backtesting Results 
 
The first backtesting procedure is based on the binomial distribution which has been 
analyzed in the methodology. The sample is divided into three periods (T2008=259, 
T2009=260T2010=257) and each period refers to each year of the sample. If the losses of 
one day exceed the VaR estimate, this day is considered to be an exception. The 
following table summarizes the number of the exceptions which have been calculated. 
Table 20: Cumulative Table of the exceptions in each year 
 Number of the exceptions 
Years VaR at 99% VaR at 95% 
2008 10 17 
2009 1 9 
2010 6 19 
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The first period refers to the first year which is 2008. The number of the exceptions is 
displayed in the following figure: 
Figure 1: Daily P&L, minus VaR 99% and minus VaR 95% for the year 2008 
 
 
 
The daily P&L and the VaR with 99% and 95% confidence level are depicted. 
Assuming VaR 99% confidence level, p=(1-c)=0.01, and the null hypothesis is H0: the 
model is correct, then z=(x-pT)/        =4.62. As a result, the null hypothesis that 
the model is correct is rejected. The reason for rejecting the null is because 4.62 is 
larger than the critical value of 1.96. As a result, the bank should adopt a better model 
and the assumption that the returns of the model follow normal distribution should be 
reexamined.  
 
Assuming that VaR 95% confidence level, the probability value p equals to 0.05 and 
the same null hypothesis then z=1.15<1.96. In this case the null hypothesis that the 
model is valid is not rejected. The reason why is not rejected is that the critical value is 
larger than 1.15  
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Figure 2: Daily P&L, minus VaR 99% and minus VaR 95% for the year 2009 
 
 
Regarding this year and with VaR 99% confidence level only one exception was 
observed. For VaR 99%, p=0.01 and H0: the model is valid the decision taking is based 
in the same notion. Defining that there is only 1 exception, then |z|= 0.99<1.96. As a 
result, for this year the null hypothesis is not rejected and the model is valid Moreover, 
it can be concluded that the bank in the given period overestimated the risk of the 
portfolio. 
 
In the corresponding period nine exceedances were observed. Regarding 95% VaR, the 
null hypothesis is not rejected. Testing with the same p=0.05 and H0, z=1.13 which is 
lower than the critical value. As a result, the number of the exceptions according to 
95% confidence level gives the outcome that the model is correct in this observation 
period.  
 
 
 
-3,00 € 
-2,00 € 
-1,00 € 
0,00 € 
1,00 € 
2,00 € 
3,00 € 
4,00 € 
D
ai
ly
 P
&
L 
Dates 
2009 
Profit
s and 
Losse
s 
VaR 
99% 
VaR 
95% 
 
 
45 
 
Figure 3: Daily P&L, minus VaR 99% and  minus VaR 95% for the year 2010 
 
 
The number of the exceptions regarding the VaR 99% is 6. Following the binomial 
distribution the probability value equals to 0.01 and Ho: The model is correct 
calibrated. Then z=2.15 larger than the critical value. As a result, the hypothesis that the 
model in valid is rejected. 
 
On the other hand, the number of the exceedances with VaR 95% confidence level 
equals to 19. Assuming the null hypothesis states that the model is correct and p-value 
equals to 0.05 the result equals to 1.76. In this case it can be concluded that with 95% 
VaR estimates the bank overestimates the risk in the period. The results from the 
previous procedure are represented in the following table. 
Table 21:Binomial Backtesting Results 
 Years 2008 2009 2010 
 Confidence Level VaR 99% VaR 95% VaR 99% VaR 95% VaR 99% VaR 95% 
H0 Reject Yes No No No Yes No 
     
Regarding the 99% VaR estimates, it can be concluded that for 2008 and 2010 the bank 
underestimates the risk of its portfolio. The number of the exceedances under the 99% 
confidence level must worry the bank which holds the portfolio of the three Greek 
government bonds. The bank should find a better model which will be more effective 
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and will present lower number of exceptions. It is worth mentioning that these results 
were not a surprise since the observation period is in the middle of the financial crisis. 
The period of the examination is a volatile period and consequently the Greek 
government bonds deal with the daily violent conditions in the financial markets.  As a 
result, the variance-covariance approach is not the best model for the bank to estimate 
the market risk in this portfolio of three government bonds. According to this 
backtesting procedure, the assumption that the returns are normally distributed is not 
valid since the model is rejected. On the other side, the model is valid in 2009 since it 
presents only one exception. For this occasion it can be implied that this result confirms 
the view that the period of the examination is highly volatile. 
 
On the other hand, with 95% confidence level VaR estimates the model is considered 
correct. Nevertheless, these outcomes are strictly connected with the low confidence 
level of the VaR estimates. The bank overestimates the market risk of its portfolio 
concerning 95% VaR because expects more exceedances than the model presents. In 
this case, the backtesting procedure indicates that the models under 95% confidence 
level VaR produce valid results. Despite the fact that the models for the three examined 
periods are valid, it can be claimed that this outcomes are strictly based on the low 
confidence level of the VaR estimates. To sum up, if the bank wants to measure the 
number of the exceptions with 95% confidence level of VaR estimates this can be 
succeeded following the variance-covariance approach and its assumptions On the 
other hand, regarding the outcomes of the research with 99% confidence level the 
backtesting results imply that the risk metrics approach is inefficient and inadequate.   
 
As far as the second backtesting procedure is concerned, the bank is categorized in a 
different Basel zone every year. As mentioned above this procedure is based on VaR 
estimates with 99% confidence level. For 2008 the bank faced 10 exceptions. The 
number of the exceptions is very high and the model can be considered as false. 
According to Alexander (2008), a bank holding this portfolio belongs to the red zone 
and the multiplicative factor takes the value 4. On the other hand, the only one 
exception in this year indicates that a bank holding this portfolio belongs to the green 
zone and the hysteria or multiplicative factor equals to 3. According to the Basel 
Committee (1996), the model for this year is considered as accurate since the number of 
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the exceedances is very low. For the last year of the examination, the number of the 
observation equals to 6. In this situation the banks stands in the yellow zone and the 
multiplicative factor equals to 3.5. According to Jorion (2007), the Basel Committee 
regards four different categories for the number of the exceptions in this situation. 
Firstly, the model was not sufficiently precise in measuring the risk of the portfolio. 
Secondly, it can be implied that the model was not able to capture the positions or there 
was a problem in the program code. Another reason is that the model faced bad luck 
due to unexpected violations in the market and finally the model‟s daily positions 
differentiate after the calculation of the VaR estimates.  
 
Defining the multiplicative factors from the backtesting procedure and since the 
formulas of the capital reserves for the second and the last accord are known the capital 
requirements of this portfolio are displayed in the following table. 
Table 22: Cumulative Table with the Capital Reserves in each year 
Capital Reserves  
Years Number of the exceptions  Basel II Accord  Basel III Accord 
2008 10 5,377 € 41,155 € 
2009 1 5,383 € 24,607 € 
2010 6 5,308 € 20,014 € 
 
The exact day of each year that the capital reserve is calculated is the last day of each 
year. Concerning the Basel II Accord, the capital requirement can be considered stable 
during the three years. On the other hand, due to the high number of the exceptions and 
consequently high level of the multiplicative factor in 2008 the capital reserve 
according to the last accord is significantly large. As the Basel Committee (2011) 
claims, the stress value at risk measure which was added in the capital reserve equation 
is the reason why the capital reserve between the two accords are significantly different 
and more precise. Last but not least, Lucas (2001) states that low capital requirements 
are strictly connected with the high number of the exceptions and the low VaR 
estimates during a observation period. From the above table the number of the 
exceptions and the level of the capital reserve in 2009 and 2010 confirm this point of 
view. Regarding 2008, the number of the exceptions is too high and the bank belongs in 
the red zone. As a result, the bank must use an alternative model which will provide 
less exceedances in this holding period.  
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Chapter  6. Conclusion  
 
 In spite of the fact that the first accord adopted several innovations in the banking 
sector and can be considered as a revolutionary framework for its era, it suffered from 
several drawbacks. First of all, according to Balthazar (2006) the first accord is 
considered naive since it does not distinguish the requirements of a bank in relation to 
their type and the risk levels. Moreover, Bhomik an Tewari (2010) state that another 
disadvantage of the accord is that it recognizes that banks can save capital by 
implementing the diversification procedure of a credit portfolio. In addition to that, 
Balin (2008) claims that the accord is more beneficial for developed economies rather 
than for  new emerging markets. Last but not least, the first accord leads to regulatory 
arbitrage because the total capital ratio is based on safe and stable targets. As a result 
the Basel Committee decided in 1996 to implement a new additive framework 
regarding the calculation of market risk. The above mentioned criticisms forced the 
Basel Committee to implement a more sophisticated accord, the Basel II Accord. The 
second accord consists of three axes which are called pillars. The first pillar regulates in 
a more detailed manner the capital requirements concerning operational, credit and 
market risk. The second pillar sets regulatory policies for the financial institutions and 
the last pillar presents methods for market discipline. However, based on Janson 
(2009), also the second accord suffers from regulatory arbitrage. In addition to that, the 
last financial crisis shed upon the light the inadequacies of the second accord and, 
consequently, the Basel Committee implemented the Basel III Accord in the end of 
2010.  
 
The three accords with their corresponding innovations which were represented in the 
study have an impact on the stability and the performance of the financial institutions 
during the last two decades. Moreover, in the same period new implications concerning 
market risk were the result of the innovations of complex financial instruments in the 
financial markets. The implication of the market risk Amendment in 1996 by the Basel 
Committee aimed in this direction. This study was based on the variance-covariance 
approach and by estimating the daily losses of a portfolio of Greek bonds measured the 
market risk that a bank faces during the examined period. The results have showed that 
the above method is not valid concerning certain confidence levels and as a result the 
bank must search for a better model. This decision was based on backtesting procedures 
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which have confirmed that the variance-covariance approach and the assumptions made 
were not valid. The extremely volatile conditions on the financial markets during this 
observation period were regarded as the main reason that this approach does not 
worked efficiently.  In the last part of the empirical research, the VaR estimates were 
used in order to calculate the capital reserve of the bank. The Basel Committee 
introduces methodologies concerning the internal model approach and the capital 
reserves which were applied in order to come up with the right results. Although the 
recommendations of the last Basel Accord aim to protect banks form the last financial 
crisis, the financial institutions must follow the markets in order to be prepared for 
future changes in this dynamic financial environment.   
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Appendix 
1) Euro zero Rates (Bloomberg Database) 
 
 
 
 
Euro zero rates 
Years 1 2 3 4 5 6 7 8 9 10 
Dates r(0,1) r(0,2) r(0,3) r(0,4) r(0,5) r(0,6) r(0,7) r(0,8) r(0,9) r(0,10) 
3/1/2011 1,31119% 1,53013% 1,88142% 2,17695% 2,44708% 2,68573% 2,88691% 3,05814% 3,19954% 3,32246% 
31/12/2010 1,31168% 1,55892% 1,89891% 2,22161% 2,59662% 2,74570% 2,98816% 3,15938% 3,30051% 3,42489% 
30/12/2010 1,32564% 1,58757% 1,94764% 2,28809% 2,51194% 2,74852% 2,95195% 3,12213% 3,26344% 3,38713% 
29/12/2010 1,33649% 1,62181% 1,96094% 2,24886% 2,53606% 2,78669% 3,01979% 3,19100% 3,32526% 3,42370% 
28/12/2010 1,33995% 1,66166% 1,95323% 2,31161% 2,59518% 2,82591% 3,02954% 3,19867% 3,34013% 3,46343% 
27/12/2010 1,36092% 1,66166% 2,01246% 2,32664% 2,60979% 2,83836% 3,02976% 3,18874% 3,32385% 3,44072% 
24/12/2010 1,35861% 1,65393% 1,98387% 2,29541% 2,57586% 2,80707% 3,00228% 3,16462% 3,30133% 3,42055% 
.... ... ... ... ... ... ... ... ... ... ... 
.... ... ... ... ... ... ... ... ... ... ... 
.... ... ... ... ... ... ... ... ... ... ... 
7/1/2008 4,53515% 4,35552% 4,30759% 4,30345% 4,32792% 4,35885% 4,39972% 4,44315% 4,49015% 4,53890% 
4/1/2008 4,52685% 4,35830% 4,36401% 4,36151% 4,32833% 4,36207% 4,40405% 4,44888% 4,49905% 4,54788% 
3/1/2008 4,53343% 4,41532% 4,39501% 4,37239% 4,38414% 4,41676% 4,45649% 4,50141% 4,54915% 4,59687% 
2/1/2008 4,59019% 4,44875% 4,52584% 4,53091% 4,38769% 4,42376% 4,47121% 4,51749% 4,56915% 4,60926% 
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2) Log-normally Returns 
Risk Factor Returns 
Years 1 2 3 4 5 6 7 8 9 10 
Dates RF1 RF2 RF3 RF4 RF5 RF6 RF7 RF8 RF9 RF10 
3/1/2011 -0,00037 -0,01864 -0,00925 -0,02031 -0,05932 -0,02208 -0,03447 -0,03257 -0,03107 -0,03036 
31/12/2010 -0,01059 -0,01821 -0,02534 -0,02949 0,033155 -0,00103 0,012192 0,01186 0,011295 0,011086 
30/12/2010 -0,00815 -0,02134 -0,00681 0,017294 -0,00956 -0,01379 -0,02272 -0,02182 -0,01877 -0,01074 
29/12/2010 -0,00259 -0,02427 0,00394 -0,02752 -0,02304 -0,01398 -0,00322 -0,0024 -0,00446 -0,01154 
28/12/2010 -0,01553 0 -0,02987 -0,00648 -0,00561 -0,0044 -7,3E-05 0,003109 0,004886 0,006579 
27/12/2010 0,001699 0,004663 0,014308 0,013514 0,013086 0,011085 0,009111 0,007593 0,006798 0,005879 
24/12/2010 -0,00619 -0,00194 -0,00436 0,002408 0,000163 0,003051 0,002565 0,00198 0,00178 0,001674 
... … … … … … … … … … … 
… … … … … … … … … … … 
… … … … … … … … … … … 
7/1/2008 0,001832 -0,00064 -0,01301 -0,0134 -9,5E-05 -0,00074 -0,00098 -0,00129 -0,00198 -0,00198 
4/1/2008 -0,00145 -0,013 -0,00708 -0,00249 -0,01281 -0,01246 -0,01184 -0,01174 -0,01107 -0,01071 
3/1/2008 -0,01244 -0,00754 -0,02933 -0,03561 -0,00081 -0,00158 -0,0033 -0,00357 -0,00439 -0,00269 
2/1/2008 -0,00357 -0,0232 -2,4E-05 -0,00261 -0,03751 -0,03643 -0,03235 -0,03078 -0,02872 -0,02961 
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3) Discount Factors 
Discount Factors 
Years 1 2 3 4 5 6 7 8 9 10 
Dates d(0,1) d(0,2) d(0,3) d(0,4) d(0,5) d(0,6) d(0,7) d(0,8) d(0,9) d(0,10) 
3/1/2011 0,987058 0,970086 0,945616 0,917462 0,886139 0,852981 0,819368 0,785854 0,753182 0,721195 
31/12/2010 0,987053 0,969536 0,94513 0,91586 0,8797 0,849998 0,813746 0,779705 0,746583 0,714084 
30/12/2010 0,986917 0,968989 0,943775 0,913481 0,88334 0,849858 0,815752 0,781961 0,748998 0,716696 
29/12/2010 0,986811 0,968336 0,943406 0,914884 0,882301 0,847967 0,811999 0,777796 0,744975 0,714166 
28/12/2010 0,986778 0,967577 0,94362 0,912642 0,879762 0,846028 0,811461 0,777333 0,74401 0,711429 
27/12/2010 0,986574 0,967577 0,941977 0,912106 0,879136 0,845413 0,811449 0,777932 0,745066 0,712992 
24/12/2010 0,986596 0,967724 0,94277 0,91322 0,880591 0,846958 0,812966 0,779388 0,746529 0,714384 
… … … … … … … … … … … 
… … … … … … … … … … … 
… … … … … … … … … … … 
7/1/2008 0,956616 0,918267 0,881155 0,8449 0,809091 0,774149 0,739784 0,706253 0,673476 0,641536 
4/1/2008 0,956692 0,918218 0,879727 0,843021 0,809075 0,774005 0,739569 0,705943 0,672959 0,640985 
3/1/2008 0,956632 0,917216 0,878943 0,84267 0,806914 0,771576 0,736974 0,703109 0,670063 0,637989 
2/1/2008 0,956113 0,91662 0,875647 0,83757 0,806777 0,771266 0,736247 0,702244 0,66891 0,637234 
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4) Sensitivities of each risk factor 
Sensitivities 
Years 1 2 3 4 5 6 7 8 9 10 
Dates           
3/1/2011 -13,4938 -217,56 -27,427 -35,3779 -475,086 -31,1502 -34,8415 -38,1267 -41,053 -741,629 
31/12/2010 -13,4937 -217,375 -27,4081 -35,3006 -470,947 -31,0231 -34,5684 -37,7913 -40,6535 -733,59 
30/12/2010 -13,49 -217,191 -27,3558 -35,1861 -473,286 -31,0172 -34,6658 -37,9143 -40,7997 -736,542 
29/12/2010 -13,4871 -216,971 -27,3415 -35,2536 -472,618 -30,9366 -34,4836 -37,6872 -40,5562 -733,683 
28/12/2010 -13,4862 -216,716 -27,3498 -35,1457 -470,986 -30,8541 -34,4575 -37,662 -40,4979 -730,589 
27/12/2010 -13,4806 -216,716 -27,2863 -35,1199 -470,584 -30,828 -34,4569 -37,6946 -40,5618 -732,356 
24/12/2010 -13,4812 -216,766 -27,3169 -35,1735 -471,519 -30,8937 -34,5305 -37,774 -40,6503 -733,928 
… … … … … … … … … … … 
… … … … … … … … … … … 
… … … … … … … … … … … 
7/1/2008 -12,6743 -200,363 -24,9628 -31,9156 -425,958 -27,818 -31,0015 -33,8104 -36,2551 -652,036 
4/1/2008 -12,6763 -200,347 -24,9089 -31,8269 -425,948 -27,812 -30,9913 -33,7937 -36,2242 -651,42 
3/1/2008 -12,6747 -200,019 -24,8793 -31,8103 -424,583 -27,7102 -30,867 -33,6411 -36,051 -648,072 
2/1/2008 -12,661 -199,827 -24,755 -31,5699 -424,497 -27,6972 -30,8322 -33,5946 -35,9821 -647,228 
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5) Equivalent weights 
 
 
Weigths 
 w1 w2 w3 w4 w5 w6 w7 w8 w9 w10 
Dates           
3/1/2011 -0,00053 -0,00989 -0,00153 -0,00229 -0,03455 -0,00249 -0,00299 -0,00346 -0,0039 -0,07322 
31/12/2010 -0,00053 -0,01007 -0,00155 -0,00233 -0,03634 -0,00253 -0,00307 -0,00355 -0,00399 -0,07466 
30/12/2010 -0,00053 -0,01025 -0,00158 -0,00239 -0,03533 -0,00253 -0,00304 -0,00352 -0,00396 -0,07414 
29/12/2010 -0,00054 -0,01046 -0,00159 -0,00236 -0,03562 -0,00256 -0,00309 -0,00357 -0,00401 -0,07465 
28/12/2010 -0,00054 -0,0107 -0,00159 -0,00241 -0,03632 -0,00259 -0,0031 -0,00358 -0,00402 -0,07519 
27/12/2010 -0,00055 -0,0107 -0,00163 -0,00243 -0,0365 -0,0026 -0,0031 -0,00357 -0,00401 -0,07488 
24/12/2010 -0,00054 -0,01065 -0,00161 -0,0024 -0,03609 -0,00258 -0,00308 -0,00355 -0,00399 -0,0746 
… … … … … … … … … … … 
… … … … … … … … … … … 
… … … … … … … … … … … 
7/1/2008 -0,00171 -0,02593 -0,0032 -0,00408 -0,05478 -0,0036 -0,00405 -0,00446 -0,00484 -0,08795 
4/1/2008 -0,00171 -0,02595 -0,00323 -0,00413 -0,05479 -0,00361 -0,00406 -0,00447 -0,00484 -0,08804 
3/1/2008 -0,00171 -0,02624 -0,00325 -0,00413 -0,05532 -0,00364 -0,00409 -0,0045 -0,00487 -0,08853 
2/1/2008 -0,00173 -0,02642 -0,00333 -0,00425 -0,05535 -0,00364 -0,0041 -0,00451 -0,00489 -0,08865 
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6) Variances of the logarithmic returns 
 σ1 σ2 σ3 σ4 σ 5 σ 6 σ7 σ 8 σ 9 σ 10 
Dates           
3/1/2011 0,000182 0,000479 0,000546 0,000409 0,000353 0,000289 0,000269 0,00025 0,000238 0,000234 
31/12/2010 0,000182 0,000478 0,000546 0,000407 0,000339 0,000288 0,000265 0,000246 0,000235 0,00023 
30/12/2010 0,000181 0,000477 0,000543 0,000404 0,000335 0,000288 0,000264 0,000245 0,000235 0,00023 
29/12/2010 0,000183 0,000477 0,000545 0,000404 0,000335 0,000288 0,000263 0,000244 0,000234 0,00023 
28/12/2010 0,000183 0,000477 0,000545 0,000401 0,000333 0,000287 0,000263 0,000244 0,000234 0,00023 
27/12/2010 0,000183 0,000478 0,000542 0,000401 0,000333 0,000287 0,000263 0,000244 0,000234 0,00023 
24/12/2010 0,000183 0,00048 0,000542 0,000401 0,000333 0,000287 0,000263 0,000244 0,000234 0,000229 
… … … … … … … … … … … 
… … … … … … … … … … … 
… … … … … … … … … … … 
7/1/2008 0,000025 0,000092 0,000114 0,000175 0,000220 0,000206 0,000161 0,000148 0,000129 0,000141 
4/1/2008 0,000028 0,000068 0,000117 0,000182 0,000229 0,000207 0,000153 0,000135 0,000109 0,000124 
3/1/2008 0,000023 0,000042 0,000156 0,000243 0,000233 0,000212 0,000149 0,000130 0,000105 0,000127 
2/1/2008 0,000020 0,000061 0,000215 0,000272 0,000337 0,000304 0,000211 0,000185 0,000148 0,000181 
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7) Covariances of risk factor returns 
 
 
Covariances 
 σ12 σ13 σ14 σ15 σ610 σ78 σ79 σ710 σ89 σ810 σ910 
Dates            
3/1/2011 0,000239 0,000203 0,000164 0,000136 … … 0,000248 0,000242 0,00024 0,000237 0,000232 
31/12/2010 0,000239 0,000203 0,000164 0,000136 … … 0,000244 0,000238 0,000236 0,000233 0,000229 
30/12/2010 0,000239 0,000202 0,000163 0,000138 … … 0,000243 0,000237 0,000236 0,000233 0,000228 
29/12/2010 0,00024 0,000204 0,000165 0,000139 … … 0,000243 0,000237 0,000235 0,000233 0,000228 
28/12/2010 0,00024 0,000204 0,000164 0,000138 … … 0,000243 0,000237 0,000235 0,000233 0,000228 
27/12/2010 0,000241 0,000202 0,000164 0,000138 … … 0,000243 0,000237 0,000235 0,000233 0,000228 
24/12/2010 0,000242 0,000203 0,000165 0,000138 … … 0,000242 0,000237 0,000235 0,000232 0,000228 
… … … … … … … … … … … … 
… … … … … … … … … … … … 
… … … … … … … … … … … … 
7/1/2008 0,000012 0,000031 0,000043 0,000002 … … 0,000128 0,000134 0,000124 0,000129 0,000121 
4/1/2008 0,000015 0,000039 0,000053 0,000003 … … 0,000143 0,000150 0,000138 0,000144 0,000135 
3/1/2008 0,000005 0,000040 0,000055 -0,00009 … … 0,000129 0,000138 0,000121 0,000129 0,000116 
2/1/2008 -0,00002 0,000054 0,000073 -0,00004 … … 0,000125 0,000138 0,000117 0,000129 0,000116 
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8) Variance of the portfolio, VaR Estimates, Portfolio Value, Daily P&L and VaR in € 
 
 w'Cw Var 99% VaR 95% Profolio Value in € P&L VaR 99% in € VaR 95 % in € 
Dates        
3/1/2011 0,00000458 0,4980% 0,3521% 336,506 1,679 -1,675 -1,184 
31/12/2010 0,00000475 0,5072% 0,3586% 334,827 -0,617 -1,698 -1,200 
30/12/2010 0,00000464 0,5013% 0,3545% 335,444 0,534 -1,681 -1,189 
29/12/2010 0,00000473 0,5060% 0,3578% 334,909 0,701 -1,694 -1,198 
28/12/2010 0,00000483 0,5113% 0,3615% 334,208 -0,079 -1,708 -1,208 
27/12/2010 0,00000483 0,5111% 0,3614% 334,288 -0,380 -1,708 -1,208 
24/12/2010 0,00000476 0,5075% 0,3589% 334,668 -0,0455 -1,698 -1,200 
… … … … … … … … 
… … … … … … … … 
… … … … … … … … 
7/1/2008 0,00000521 0,5308% 0,3753% 309,674 -0,248 -1,643 -1,162 
4/1/2008 0,00000465 0,5016% 0,3547% 309,922 0,104 -1,554 -1,099 
3/1/2008 0,00000447 0,4918% 0,3477% 309,817 0,749 -1,523 -1,077 
2/1/2008 0,00000641 0,5889% 0,4164% 309,068 0,271 -1,820 -1,286 
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